Abstract: This article studies the spatial extent of subcontracting linkages for a sample of medium-sized and large Spanish manufacturing firms operating in the automotive and electronics industries. In particular, we analyse how Just-inTime (JIT) organisation of production is related to the spatial pattern of these sourcing relationships when contractors' structural and organisational characteristics, as well as contract characteristics, are taken into account. We find that firms which implement new technologies and manufacturing systems at the plant level tend to prefer regional to extra-regional outsourcing. This is consistent with JIT's reliance on flexibility in ordering and quick and frequent deliveries, as well as reliable arrival times, to guarantee the disruption-free production which proximity can facilitate. Our results support the view that JIT, in the context of production subcontracting, increases the importance of proximity.
INTRODUCTION
The last twenty years have produced important changes in the organisation of production, namely a move towards interconnected production based on Justin-Time (JIT) techniques and the outsourcing of non-core activities.
1 These are two key strategies for achieving flexible and lean production, essential for company competitiveness in a rapidly changing and increasingly global
economy.
An important question is how such increased flexibility in production relates to the spatial organisation of inter-firm relations. Some authors argue that JIT and subcontracting strategies produce fundamental changes in the relationship between production organisation and space, often linked to the increased importance of proximity. While subcontracting may be facilitated by geographical proximity, the literature on international outsourcing also shows that subcontracting relations can be maintained over long distances. JIT may, however, reinforce the need for proximity, as it relies on quick and frequent deliveries and closer relationships and communication among firms. For JIT to be effective, flexibility in ordering and reliability of arrival times are crucial (Allen et al., 1994) , and these may heighten the importance of geographical proximity.
Thus, JIT might constitute an additional agglomerative force (Gale, 1999; Harrigan and Venables, 2006) .
Empirical evidence regarding the spatial implications of JIT is, however, limited and inconclusive. Various authors hold that JIT has indeed encouraged the shortening of input linkages and placed greater emphasis upon geographical proximity (Reid, 1994; McCann and Fingleton, 1996) . 2 Plant location studies also provide evidence for the importance of highway access in ensuring punctual delivery on a just-in-time basis (Smith and Florida, 1994) . Klier (1999; , drawing on the U.S. auto supplier industry, argues that agglomeration takes place principally at the regional level, and that access to transportation which allows deliveries "within a day's drive" is more important than close proximity between suppliers and assembly plants. Sadler (1994) and EcheverriCarroll (1996) argue, with regard to the European automotive industry, that JIT does not necessarily lead to agglomeration.
With decreasing transport costs, advanced communication and the increasing importance of non-material flows, analysts have cast doubt on the importance of physical distance as a barrier to inter-company relations. However, even if pecuniary costs for goods transport are assumed to be low, the increasing importance of the cost of time, of flexibility in the ordering of inputs and of the reliability of scheduled transport flows (Hummels, 2001; Harrigan and Venables, 2006 ) must nevertheless be taken into account.
The literature regarding the relationship between geographical proximity and JIT is principally based on case studies in the automotive industry, in which many first-tier suppliers and subcontractors undertake JIT deliveries (Sadler, 1994; Frigant and Lung, 2002; Larsson, 2002) . Today, JIT is also being increasingly adopted in other sectors (Gale, 1999) e.g. the electronics industry (MC Cann and Fingleton 1996, Gallander & Larsson, 2000) . A different strand of literature has examined the spatial pattern of inter-firm relations in a more general context (Clarke, 1994; Hendry, 2000; Britton, 2003; Holl and Rama, 2009 ), but has not considered the specific role of JIT.
This article contributes to research into the spatial dimension of inter-firm linkages by focusing specifically on the effect of Just-in-Time manufacturing systems (hereafter, JIT manufacturing) upon the spatial pattern of subcontracting relations. JIT manufacturing is a flexible system of production aimed at reducing lead time and excessive work in progress inventories at the plant level, while helping to improve productivity and product quality. It often involves the use of new technology, such as computer integrated manufacturing, cellular layouts and advanced information systems. This new technology is also frequently associated with the implementation of innovative management practices, such as JIT sourcing.
The present article analyses detailed survey data for a sample of Spanish electronics and automotive producers, in order to determine whether contractors using new technology and organisation display the same geographical patterns as contractors who employ a more traditional approach to manufacturing. We argue that the implementation of a new organisation of production within factories encourages firms to develop geographically closer external relationships.
Focusing specifically on JIT manufacturing and subcontracting permits the identification of those characteristics of manufacturing technology which may make partner proximity more important. This approach helps to explain why the agglomeration of industry, and in particular of high technology sectors, is a continuing phenomenon, despite important reductions in transport and communication costs.
Below, Section 2 discusses the role of proximity in the organisation of production. Section 3 describes our data. Section 4 presents the model and discusses the determinants of the geographical extent of subcontracting linkages. Section 5 offers our empirical results and a discussion and Section 6 is dedicated to our conclusions. (Williamson 1985) . This involves search and information costs, bargaining and decision costs, and monitoring and enforcement costs (Grossman and Hart 1986) . Williamson (1985) also refers to the costs involved in product flows, such as transport costs and those of product losses and damages. Transaction costs increase when these transactions are frequent (David and Han, 2004) , as in the case of JIT systems. Though distance and location are constants in earlier TCT abstract models (Williamson, 1991) , recent work by Harrigan and Venables (2006) and Feenstra and Spence (2006) , among others, shows that these costs are presumably more of a deterrent in long-distance relations.
Today, although transport costs may represent a relatively small percentage of total costs for most firms, other logistic costs may still be substantial (McCann, 2001) . In the inventory model proposed by McCann (1993) , optimum firm location depends on the balancing of inventory holding costs, procurement costs and transport costs. JIT implies more frequent deliveries. At the optimized Economic Order Quantities (EOQ), this increases transport costs and encourages localization (McCann 1993 (McCann , 1998 .
Focusing specifically on the implications of JIT for agglomerations, Harrigan and Venables (2006) show, in a theoretical model, how the need for timeliness in delivery encourages clustering. Proximity between supplier and customer is important to provide flexibility and to reduce demand uncertainty. Harrigan and Venables study two types of uncertainty. Firstly, there is greater uncertainty regarding delivery times for components from remote suppliers. This implies a greater risk of costly production delays caused by late arrival, while localised sourcing benefits from timeliness. Secondly, decisions regarding inputs from remote sources have to be taken earlier and thus involve greater uncertainty regarding the level of demand or cost. By contrast, decisions concerning locally produced inputs can be taken at later stages, once a greater degree of uncertainty has been resolved. In both cases, uncertainty encourages the clustering of component producers. Producers in the clusters benefit from flexibility in ordering, which leads to higher productivity compared to producers in other locations, who do not enjoy the benefits of timeliness in delivery from local sourcing. Harrigan and Venables (2006) argue that proximity is a quantitative dimension of the cost of exchange and interaction, but is also an important qualitative aspect of reducing uncertainty.
3
Proximity not only reduces distance costs and permits greater flexibility, since inputs can be more easily obtained in smaller quantities or on an as-needed basis, but also facilitates close contacts between clients (contractors) and suppliers (subcontractors) in collaborative arrangements which require frequent face-to-face contact.
A further theory may help to explain geographic distance through the interdependence of firms. In management literature, network theory stresses that inter-firm relations will be affected by cost-minimising concerns as well as by power (see, for example, Sacchetti and Sudgen, 2003) . This approach focuses on the uneven distribution of resources, information and control within inter-firm relations and the consequent unequal abilities of actors within networks to dominate the behaviour of others. Firms with more exchange alternatives and greater resources enjoy a better negotiating position (Lee, 2002) . Powerful firms are better equipped to impose their own distributive rules not only within the network, but probably upon even extra-regional partners.
However, the distribution of power within networks may change, depending on the duration of relations. Grandori and Neri (1999) and Sacchetti and Sudgen (2003) believe repeated and long-lasting relations are a necessary condition for the adoption of "fairness rules" and the basis of mutual relationships in which power becomes evenly distributed amongst network partners; they argue that such mutual relationships create "proximity".
network relations, subcontracting relations are the most localised type of cooperation.
The growing complexity of industrial organisation is likely to make the role of proximity more complicated; improved knowledge of the particular circumstances in which proximity matters is therefore of increasing importance.
DATA
The data employed in the following analysis were obtained from a company- Firms in the automotive and electronics industries and in auxiliary industries were asked to rate, using a 1-5 Likert scale, the importance of 32 different economic activities (e.g. the manufacture of electronics components). We Electronics manufacturing firms tend to cluster mainly in Madrid, Catalonia and the Basque Country (which together account for nearly 85% of total production), although other regions, such as Andalusia, Valencia and Aragon are also producer regions.
Subcontracting and JIT

Definition of JIT
The JIT system involves developing both JIT manufacturing and JIT delivery capabilities (Echeverri-Carroll, 1996) . In our empirical analysis we specifically concentrate on JIT manufacturing, as our objective is to study the potential association between the use of new organisational forms for manufacturing and the production of technologies and the importance of geographic interestablishment proximity in subcontracting relations. 8 The JIT delivery system means that small and precise deliveries must be made by suppliers exactly when needed by the assembler plant. The JIT manufacturing system "originally referred to the production of goods to meet the customer demand exactly, in time, quality and quantity" and now means producing with minimum waste of time and resources.
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Inside the factory, the implementation of JIT manufacturing includes new practices such as improved quality control, preventive maintenance, the avoidance of mistakes, eliminating waiting time wastage due to product defects, greater cleanliness and more efficient organisation, a multi-skilled workforce, ensuring a smooth flow of products through the factory, etc.. For instance, timewasting may consist of workers remaining idle, which is not uncommon in a sequential line production process.
To solve this problem, factories which implement JIT manufacturing can, among other solutions: smooth the flow of products through the plant; reduce set-up time; train their employees to use alternative machines, etc... Table A1 provides information for both the total sample of 162 companies and the sub-sample of 130 companies that subcontract. Subcontracting and JIT manufacturing are common strategies among the sample firms. From among all the sampled firms, approximately 80% subcontract and 58% report that they use JIT manufacturing. 61.8% of the plants in the total sample also report JIT sourcing and approximately 75% report the use of JIT for at least half of deliveries to their customers. Although few firms use JIT in all their sourcing and deliveries, the companies studied are linked quite closely by JIT relationships.
Subcontracting and JIT in the sample
In fact, only 16 firms (9.9%) in our total sample make no use whatsoever of JIT.10 While electronics firms are more likely to subcontract, JIT manufacturing is more common in the automotive industry. Nevertheless, almost half of the electronics companies are also JIT manufacturers.
In their analysis of the Los Angeles Basin, Suarez-Villa and Walrod (1997) find that 54% of the electronics producers utilised JIT production methods as early as the mid-1990s. Comparison with our results suggests that Spanish electronics producers adopted such methods relatively late. By contrast, outsourcing of production is far more common in our sample of electronics firms than in that of Suarez-Villa and Walrod (58%). Since the implementation of JIT usually entails both risks and substantial investment, many Spanish electronics producers may have preferred to fully exploit a cooperation strategy to achieve flexibility, benefiting from an enduring "network culture" in their sector (Estevan, 1988; Suarez-Villa and Rama, 1996) . We shall return to companies' search for flexibility below.
SELECTION OF THE MODEL AND VARIABLES
We analyse whether companies that subcontract regionally display specific characteristics, notably the adoption of JIT manufacturing. We estimate the probability that a firm's main subcontractors are exclusively located within its same region. The regional dimension of subcontracting patterns is important for policymakers. Regions in Spain enjoy a high degree of self-determination and fiscal autonomy and develop their own territorial programmes (Suarez-Villa and Cuadrado Roura, 1993).
We represent intra-regional subcontracting y i by firm i = 1, 2, etc. by a binary choice model:
where the latent variable * i y , which represents firm i's underlying propensity to subcontract within the region in which it is located is a linear function of observable firm-specific characteristics c i , characteristics of the production process p i , and characteristics of the specific subcontracting relation r j .
The term it ν captures the effects of unobserved factors and is assumed to be i.i.d. normal. Since we focus on the spatial extent of subcontracting, estimations are based on a sub-sample of 128 firms which subcontract out part of their production and provide information regarding the location of their main subcontractors.
Independent variables
We include in our model variables which the existing empirical and theoretical literature has related to the spatial extent of outsourcing linkages. These can be grouped into three sets of independent variables (see Appendix A2 for a description). The variables concern, respectively: company characteristics, the characteristics of its organisation of production and relation-specific characteristics.
Firstly, the literature shows that specific company characteristics may affect firms' spatial behaviour. On the one hand, the costs involved in setting up distant network relations will be less onerous for certain firms and, on the other, access to specific resources can lower transaction costs and increase firms' ability to enforce contracts, particularly in the case of extra-regional relations.
Such resources include financial and human capital, information, knowledge and other intangibles.
Size: Costs related to establishing, monitoring, and enforcing network relationships over longer distances should be less of an impediment for larger firms. Larger firms are likely to have the necessary human and physical capital and market power necessary to gain information and enforce contracts over distance. Conversely, some empirical studies show that smaller companies have more limited geographical range, and thus are more deeply embedded in the regional economy, than large companies (Gray et al. 1996; Suarez-Villa and Rama, 1996) . Here, we test whether smaller firms are more prone to outsource production regionally.
Foreign ownership and single plant status: Arita and McCann (2002) argue that organisational structure influences the spatial behaviour of firms. The spatial linkage pattern of businesses which form part of multi-plant companies may be dictated by corporate structure. Such establishments are more likely to be integrated in a wider network, and are correspondingly more likely to engage in spatially broader inter-firm relations than single-plant companies (Holl and Rama, 2009 shown that, in R&D-intensive industries where knowledge spillovers are substantial, the location of production tends to be geographically concentrated (Audretsch and Feldman, 1996) . An analysis of the Spanish industry finds that electronics plants, for instance, tend to locate near their customers and suppliers (Alonso-Villar et al., 2004) . This supports the idea that contractors outsource manufacturing locally in order to benefit from spillovers generated at the local level. On the other hand, companies in high-tech sectors require an increasingly wide range of technologies to manufacture their products, which may force them to use extra-regional suppliers to satisfy at least part of their innovation requirements (Dyer and Singh 1998, Brusoni et al. 2001) . A different issue is whether, within a high-tech sector, the most R&D-intensive companies are actually willing to network with co-located firms. Innovative companies may prefer a degree of physical isolation from other clustered companies, so as to avoid the unintended spillover of new knowledge (Kearns and Görg, 2002; Nachum and Wymbs, 2002; Suarez-Villa, 2002) . Ahuja (2000) also demonstrates that innovators may even be reluctant to network with other firms, although he does not explore the spatial dimension of company behaviour.
Here, we test whether companies which generate internal or external product innovations are more likely to outsource intra-regionally (for definitions, see Appendix A2).
Secondly, the literature emphasises that in addition to companies' structural characteristics, the way they organise their production may also be linked to the spatial extent of inter-firm relations. We specifically focus on how JIT manufacturing affects the spatial pattern of subcontracting relations, but also control for a number of other production-specific characteristics.
JIT: JIT manufacturing potentially favours local outsourcing, due to the need for flexibility and for fast, frequent and reliable deliveries and communication, in order to keep component delivery scheduling tight (Allen et al. 1994) . As
Harrigan and Venables (2006) Although the literature on this issue is almost non-existent, there exists some evidence to suggest that the implementation of JIT may heighten the importance of proximity in subcontracting relations. Clarke and Mia (1993) find that, in some Australian industries, geographic proximity of customers and suppliers and a low level of vertical integration of the company, which denote a prevalence of outsourcing, are good predictors of the successful implementation of JIT manufacturing at the plant level. Analysing two large companies operating, respectively, in the Swedish automobile and electronics industries, Gallander and Larsson (2000) argue that "outsourcing may and may not have location implications" (p.2). Focusing on JIT deliveries (rather than on JIT manufacturing, as in this article), they conclude that sequential JIT with short lead times is the most important location factor explaining local outsourcing.
Here, we test whether firms which implement new technologies and manufacturing systems, such as JIT, are more likely to outsource intraregionally than those using more traditional manufacturing systems.
Small batch production: JIT is a key characteristic of flexible production strategies. Flexible production organisation is also often associated with lowvolume and customised production (D'Costa, 2004) . Small batch size involves the shortening of production cycles, the reduction of finished goods inventories (Milgrom and Roberts, 1990) , the production of smaller quantities and more customer-specific manufacture. As with JIT, small batch production tends to entail greater buyer-supplier cooperation and, according to some empirical evidence, the increased importance of suppliers' geographic proximity (D'Costa, 2004) . Here, we test whether companies which define their type of production as small batch production are more likely to outsource intra-regionally.
CAD/CAM: JIT manufacturing can be implemented using either computer-aided design/computer-aided manufacturing (CAD/CAM) or traditional machinery.
Here, we test whether the employment of CAD/CAM may increase the importance of proximity between the implementing plant and its suppliers.
Third, the particular characteristics of the subcontracting relation may also be linked to its spatial pattern.
Subcontracting stage: The precise nature of the activity involved in the subcontracting relation may determine the relative importance of proximity.
Depending on the production stage at which subcontracting takes place, the relation may involve either more face-to-face contact or an increased exchange of parts and components. If the need for face-to-face contact is great, proximity may become more important, but the exchange of bulky and submodular parts that involve high transport costs may also favour the proximity of supplier and client (Lee, 2002) . Moreover, suppliers probably locate closer to their clients when they provide parts and components rather than finished products, as the former generally require more frequent delivery. 12 It is common for system suppliers delivering finished products to form part of large domestic groups or multinational enterprises which supply car assemblers in a number of locations.
Here, we test the relationships between the likelihood of outsourcing intraregionally and four different stages of the production process at which subcontracting takes place (see Appendix A2). These stages also reflect the type of goods or services outsourced.
Stable subcontracting relations: Johanson and Mattson (1992) argue that the stability and duration of exchange relationships is especially important where the actors must adapt their heterogeneous resources to each other and the relationship becomes highly specialised. Stability generates trust (Sturgeon, 2003) , and in turn trust reduces the risk of opportunism and thereby lowers transaction costs (Ring, 1999 Chanaron (1998) , the new post-Fordist system of production means that assemblers select suppliers on the basis of their past relationship and proven performance record (rather than on the basis of tenders). Hoare (1985) argues that if inter-firm relations are stable, they can be planned more easily, and thus proximity is less important. However, in ad hoc relationships and, more generally, in relations that must be renegotiated periodically, the subcontracting partners may have a greater need for proximity.
In particular, short-term contracts involve frequent renegotiations of price and new rounds of competition among suppliers (Baudry, 1993) , which may encourage them to cluster around the assemblers in order to obtain updated information. We test whether companies are more likely to outsource intraregionally when the duration of contracts is relatively short.
Responsibility: Where the subcontracting client and supplier have adopted a policy of close involvement, including, for example, information sharing, quality control or design participation, the relationship is more likely to require higher levels of interaction through substantial face-to-face contact, making proximity more important. Conversely, subcontracting suppliers with full responsibility for the production of parts or modular parts tend to require less supervision, and thus proximity may become less important. We test whether the likelihood of outsourcing regionally is greater when the company's subcontracting suppliers assume full responsibility for the manufacture of the entire final product (as opposed to parts or components).
Flexibility motive: This variable considers the client (contractor) motivation to outsource production. Certain characteristics of clients' organisation of production (e.g. flexible production) are taken by the literature to constitute a new form of manufacturing which is replacing Fordist factories (Milgrom and Roberts, 1990) . This search for flexibility is a general strategy, aimed principally at speeding up company operations (Milgrom and Roberts, 1990) . Thus, while firms' principal motive for subcontracting is the need for greater flexibility, proximity may also become increasingly desirable. Therefore, we test whether the likelihood of outsourcing intra-regionally is greater when the company is highly motivated by the search for flexibility.
Finally, the model also includes dummy variables to check for differences between sectors.
EMPIRICAL RESULTS
As Table 1 shows, there is an important regional dimension to subcontracting linkages. The pattern is very similar to that reported in López-Bayón (2001), Rama et al. (2003) and Holl and Rama (2009) for subcontracting among electronic firms in Spain, and confirms that important intra-regional linkages exist. Table 2 shows a strong relation between local subcontracting and JIT manufacturing. Table 3 presents the results of the multivariate probit analysis, and a number of interesting findings emerge. Firstly, JIT manufacturing has a significant positive influence on the probability of subcontracting locally. Secondly, with regard to company characteristics other than JIT manufacturing, the coefficients are weak, in line with McCann and Fingleton (1996) . In a study of the Scottish electronics industry, these authors found JIT sourcing to be the single most important factor influencing firms' propensity towards local expenditure. In our analysis, only the dummy variable for companies which introduced product innovation in collaboration with external innovators (firms or institutions) is significant in Column 1, indicating that such firms are more likely to subcontract to suppliers outside their own region. A possible explanation is as follows:
technological networking with extra-regional partners, often a necessity for firms in high-tech industries (Dyer and Singh 1998, Brusoni et al. 2001) , may provide such companies with useful information on the "market" for possible outsourcing partners in distant localities. 13 This may increase the willingness and ability of companies to outsource production extra-regionally. In our sample, the coefficient for innovators who produce and develop their new products in-house is also negative, although not statistically significant. The relatively low pseudo-R 2 indicates that other factors are also likely to be influential.
In Columns 2 and 3 we include two further characteristics of plants' production processes: small batch production and CAD/CAM. While the former is not significant, CAD/CAM is significantly associated with local subcontracting. In line with David and Han (2004) , a possible explanation is that the utilisation of these new technologies may increase contractors' transaction costs; contractors who have adopted them may attempt to reduce these costs by outsourcing exclusively within their own region. This hypothesis, however, deserves a more detailed analysis than that offered by the present article; the data available does not permit the TC costs of contractors who use CAD/CAM to be compared to those of contractors who use more traditional technologies.
In Column 4 of Table 3 we introduce additional variables to control for the stage at which subcontracting takes place. Stage1 (subcontracting of parts and modular components) increases the probability of local subcontracting, while Stage3 (subcontracting of final production) reduces this probability, compared to the control stage of subcontracting services to be integrated in the final product.
This confirms that the subcontracting of parts and components manufacture has a greater local dimension. By contrast, if the subcontracted activity is located at the end of the production process, the subcontractor could be located closer to the final customer (to whom the product must be delivered) than to the subcontracting client i.e. proximity to the principal client is less important. Since these variables indirectly control for the characteristics of different types of suppliers, it is also possible that the suppliers of high-tech, non-standardised goods (e.g. final products) of our sample are limited in number and manufacture their products in only a few locations, as the suppliers analysed by Arita and McCann (2004) . These qualitative aspects of local sourcing were also detected in the study of the Brazilian automotive industry performed by Frigant and Lung (2002) . Column 5 includes a dummy variable for subcontracting relations lasting over two years. As expected, we find that when relations are stable they can be more easily organised, even over longer distances. Column 6 includes as an additional control variable a dummy that indicates whether the subcontractor assumes complete responsibility for the subcontracted activity. Full responsibility is also significantly associated, in our sample, with a lower probability of local subcontracting. Suppliers who accept entire responsibility need less supervision, and are probably less involved in local subcontracting relations, thereby making proximity less important. As in the case of the stages of subcontracting, the introduction of this new variable in the model may also suggest that local suppliers have lower skill levels and produce items of lower added value.
Finally, Column 7 includes information on the role of flexibility as a motive for production subcontracting. The results indicate that the greater the importance of flexibility, the greater is the probability of local outsourcing. Since flexibility is also a key characteristic of JIT manufacturing, our results support the view that co-location of supplier and client facilitates flexibility in modern production organisation (Harrigan and Venables, 2006) .
To test the predictive accuracy of the model, we calculate a classification matrix, which contains both the real and predicted classifications of the sampled firms. In the progression from model 1 to model 7, the percentage of correctly classified cases increases from 76% of the total to 86%. The goodness of fit of model 7 suggests that the microeconomic aspects selected for analysis here are instrumental to understanding why firms outsource production at the intraregional level.
We find stronger evidence that proximity is more the result of productionspecific characteristics than of companies' structural characteristics. 14 Firstly, most of variables specifically related to production technology and relations display a consistent effect across different model specifications. Secondly, the inclusion of these variables produces a greatly improved pseudo-R 2.
By contrast, in our sample, companies' structural characteristics show much weaker and less robust effects. In Specification 7, only company size displays a statistically significant coefficient, indicating that larger firms are less restricted in their spatial extent of subcontracting, even when flexibility is a prime concern.
As suggested by network theory, resources which represent elements of power can make it easier for companies to manage inter-firm relations over greater distances. Overall, however, our results provide only limited support for network theory, although a possible explanation may be the difficulty of operationalisation. Company power may produce, in our view, divergent outcomes regarding geographic proximity. As stated earlier, powerful contractors can not only enforce contracts over distance, but also pressurise their suppliers to co-locate (Aláez-Aller et al. 1999; D'Costa, 2002; Lee, 2002) .
If the size of a company and its possession of intangibles are also indicators of its power within a network, as the above theory suggests (Easton, 1992) , then we find no evidence, in our sample, that companies are exploiting such power to oblige their suppliers to cluster around them.
Regarding sectoral differences, Column 7 of Table 3 shows that the dummy variables for both electronics establishments and for other transport equipment display a significant negative effect. Compared to the automotive establishments in our sample, these plants are less likely to subcontract locally.
A final note of caution is necessary; it is important to emphasise that the results
should not be understood as evidence that causal relations exist. Firms make simultaneous decisions regarding their production organisation and the spatial extent of their subcontracting relations. Moreover, unobserved company characteristics (e.g. managerial governance skills) may also influence such choices. Survey data of the type available in this study do not permit us to control for all these factors, or for the simultaneous nature of these decisions.
Nevertheless, our analysis provides new exploratory empirical evidence regarding the particular circumstances in which proximity matters.
CONCLUSIONS
The results show how modern logistic and production strategies relate to the spatial organisation of production. Even among firms with a similar form of governance, we find that the search for flexibility in modern production organisation (e.g. the implementation of JIT production) produces a specific situation, in which proximity matters. A possible explanation is that some new modes of production organisation, which rely on flexibility and time-savings, also entail relatively high uncertainty and logistic transaction costs that increase in line with the physical distance between inter-connected companies. These costs are probably offset by other benefits (e.g. lower production costs) or mitigated when companies, such as those studied here, network (Ring, 1999) .
This interpretation is suggested by our finding that stable subcontracting relationships permit more extensive geographic networks. However, these
"new" transaction costs may be sufficiently high to persuade networked firms to outsource locally. This question, however, deserves more investigation than attempted in this paper.
The results provide support for the role of JIT as a mechanism for agglomeration; this is consistent with the theoretical models proposed by McCann (1993 McCann ( , 1998 and Harrigan and Venables (2006) . JIT effects work through the product market. While, in general, product market effects are likely The findings are important, because both outsourcing and JIT production organisation have become two key features of modern economies. In general, our results indicate that the spatial organisation of firms is closely related to modes of production organisation and probably, comparing our results to those of previous studies (Britton, 2003; Holl and Rama, 2009) Notes:
1 The literature frequently uses the terms "subcontracting" and "outsourcing"
interchangeably. The present article uses the term "subcontracting" to refer to the outsourcing of manufacturing activities, and not the outsourcing of services, which could display a very different spatial pattern.
mainly focused on JIT sourcing. While JIT production and JIT sourcing tend to be related, the latter, however, is only an indirect indication of a plant's production system. Moreover, the concept of JIT manufacturing is more precisely defined by the use of specific technologies at the plant level. By contrast, the concept of JIT sourcing is more likely to depend on less objective criteria. Note: *** denotes significance at the 1% level, ** the 5% level, and * the 10% level. Standard errors in parentheses.
Qualitatively identical results were produced when regional dummies were included in alternative estimations. Flexibility motive Do you subcontract primarily to achieve greater flexibility?
Respondents followed a Likert 1-5 scale, where 1 is "Never" and 5 is "Always"
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Notes: (1) For dummy variables, the percentages indicates the share of "Yes" answers among responding firms; (2) also includes manufacturing of single products by project. 
